Campylobacter species are the most common cause of bacterial gastroenteritis, with C. jejuni 28 responsible for the majority of these cases. Although it is clear that livestock, and 29 particularly poultry, are the most common source, it is likely that the natural environment 30
Introduction
The natural and farmland environment as a reservoir or source of infection 126 There have been a number of reports implicating environmental water as the source of an Oxygen tolerance and survival in low nutrient environments 174 In order to survive in natural environments C. jejuni must cope with a number of 175 stresses ( Figure 2 ). Despite the absence of many classic stress response mechanisms, C. 176 jejuni strains can survive in a wide range of environments (Kassem & Rajashekara, 2011) . In 177 particular, the organism needs to defend itself against atmospheric levels of oxygen and 178 reactive oxygen species (ROS). If the cell is unable to neutralise these toxic compounds, they 179 can lead to protein, nucleic acid and membrane damage. Exposure of Campylobacter to 180 oxygen induces catalase, not superoxide dismutase (SOD), the major defence against 181 oxidative stress in most bacteria (Garenaux et al., 2008) , though basal activity of SOD may 182 be important (Pesci et al., 1994) . The best described catalase in C. jejuni is encoded for by In nutrient poor environments, such as water, C. jejuni must cope with starvation. C. 214 jejuni, in contrast to other bacteria, is generally unable to utilize sugars and relies on amino 
341
Although these studies did not include any isolate genotyping, they are consistent with the 342 notion that C. jejuni can be sub-divided on the basis of survival in water, and this may reflect 343 the observation that some sub-types are more commonly recovered from natural 344 environments. It is certainly clear that some strains of C. jejuni survive in aquatic 345 environments sufficiently well to pose a risk to humans directly through the consumption of 346 untreated water, as well as to promote their chances of transmission via alternative routes. MsrA and MsrB to oxidative and nitrosative stress resistance in the food-borne pathogen 386
Campylobacter jejuni. 
